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(54) METHOD OF ROCK DRILLING CONTROL 

(57) 

CymHocTb H3o6peTeHi/in 3aKTiK>HaeTCfl b 
cneflyMDLneM: Ha ocHOBaHnn pe3ynbTaTOB 
6ypeHMfl npeAbiAymeft CKBaxuHbj 

nporpaMMnpyeMWM KOHTponnep 3anacaeT b 
naMATM KpenocTb 6ypnwibix nopoA m 
cooTBeTCTByiou^ne efi pai^no-o HanbHbie 
3HaMeHMfl pe)KViMHbix napaMeTpoB, ko- ° 
TopbiM OTBenaeT MaKCHMyM CToflKoc™ 
nopOAopa3pyujaiomero HHCTpywieHTa npM 

3aflaHHOM CMeHHOM npOM3BOAHTenbHOCTH 

6ypoBoro arperaTa. KpoMe Toro, b naMHTH 
nMetOTCfl 3HaMeHMfl npon3BeAeHHtf 
MexaHknecKotf ckodocth oypeHwn Ha 
cooTBercTByiomee 3HaMeHne KpenocTH nopoAbi: 
D v f. B naMane 6ypeHMfl cKBaacMHbi 
nporpaMMHpyeMbift KOHTponnep 3aAaer 
perynflTopawi CHmanbi, 
nponopi4MOHaribHbie HananbHbiM 3Ha4eHHHM 
pe>KMMHbix napaiweTpoB, oTBeMatou^wx 
HaManbHOMy 3HaMeHwo KpenocTM nopoAbi, npw 
3tom n3Mepflercfl peanbHoe sHaneHne 
MexaHUMecKon ckodocti/i 6ypeHHfl, Ha KOTopoe 
AennTcn HaManbHoe 3HaneHne noKa3aTe/ifl D. 
nonyMeHHoe peanbHoe 3HaneHne Kpenoc™ 



SypuMOVi nopoAbi cpa b h m b aeTcn c HananbHbiM m 
ycTanaannBaioTcw peaaiMHbie napaMeipbi, 
cooTBeTCTByiou^Me no/iyMeHHOMy peanbHOMy 
snaMeHMJO KpenocTM 6ypnMbix nopoA. 3aTeM 
nsMepaeTCfl HOBoe peanbHoe 3HaneHne 
MexaHMMecKoK ckodocth 6ypeHMfl, a 
nonyMeHHoe peanbHoe sHa^eHne Kpenoc™ 
nopoA npuHMMaeTCfl 3a ee HaManbHoe 
3HaMeHne. 3HaMenne noKa3aTerm Dl, 
coot BeTCTBy toupee nonyMeHHOMy 3HaMeHHio 
Kpenoc™ nopoAbi, AenwTCH Ha HOBoe peanbHoe 
3HaMeHne MexaHnnecKoiH ckodocth 6ypeHnn n 
nonyneHHoe 3HaMeHne Kpenoc™ nopoAbi 
cpaBHMBaeTCfl c ee 3HaHeHneM Ha npeAbiAymewi 
ware noncKa m t.a. TaKMM o6pa30M, 
opraHM3yeTC« noBTopflKnuwHcq i\v\Kn pa6oTbi. 
ripn 3tom c yBexiMHeHneM Kpenoc™ nopoAbi 
pe>KMMHbie napaMeTpw npoijecca oypeHHfl 
yBennMHBaiorcfl aha ooecneneHHH 3aAaHHofi 
npOM3BOAMTenbHOCTn GypoBoro arperaTa. a c 
yMeHbiueHMeM Kpenocru pemnMHbie napawieTpw 
HecKonbKO ch w>Ka K)TCH , HTO yBenHHHBaeT 
croMKOCTb nopOAopa3pyujaiomero MHCTpyiweHTa 
m ooxpaHfleT paoomiM pecypc oypOBoro 
arperaTa. 1 c.n.qb., 2 nn. co c VI io o VI ON \Q 
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(54) CROCOB PEry/ll4POBAHI4fl nPOUEC- 
CA SVPEH14H TOPHblX HOPOA 

(57) CyuvHOCTb M3o6peTeHMft aanniosaeTCfl b 
c/ieAywmeM: Ha oc hobs hum pesy/ibTaToa 6y- 
peHMa npeAWflyiuert ck63>kmhu nporpaMMMpy- 
eMbift KOHTpojinep 3anacaer a naMjrrw Kpenocrrb 
6ypwMwx nopOA w cooTB8TCTByK>mwe ea panno- 
KayibHwe 3HaMeHw« pe^WMHbtx napaMETpoa. ko-~ 
topuM ot b e Ma 6T Ma k en My m ctoAkoctm. 
nopoAOpa3pyuiaK>iuero MHcrpyMeHra npw 3a- 
AaHHofl CMeHHOR npoM3BOAHTe/ibKocTM 6ypOBt> 
ro arperara. KpoMe TOro. b naMRTvi HMeKrrcfl 
3Ha«eHUfl npoM3eeAeHMPi MexaHimecKoA cxo- 
ppCTw 6ypeNU9 Ha cooTBeTCTeyioiuee anaie- 



M3o5peTeHne othocwtcs k Konrponio w 
ynpaeneHMK) npoijeccaMw b ropnoft npoMwiu- 
TieHHocTM w npeAHasHaMeno a*» ortTMMHsa- 
Umm peKUMo b BpauuaTe^bHo y/iapHoro 



Hue KpenocTvt nopOAw: D = v • f. B Hasan e 
6ypeHMA CKBd>KMHbi nporpaMM^pyeMbiA koht- 
po/iaep 3aAaeT pery/i$rropaM curHO/iu, npo- 
nopUMonanbHue HdManbH.biM 3H3mghmrm 
pexMMHbix napaMGTpoB. ot b©m a k> mux HaMaAb- 

HOMy 3H3M0HHK) K pen OCT W nOpOAW. npM 3TOM 

M3MepaeTC« pea/ibHoe 3Ha»teHKe MexaHMMe- 
CKoft cicopocTM 6ypeHMJ», Ha KOTopoe flejiMTc« 
HasanbHoe 3H3Me«we rroKa3aTena O. no/iyMeH- 
Hoe pea/i bHoe 3HaneHMe xpenocT* 6ypnMoa 
nopOAH cpaBHMBaercA c Hawaii bHbtM w ycTa- 
HaanMBaioTCA pexwMHue napaMeTpbi, coot- 
BSTCTBy Kjmwe. nonyMeHHOMy pea/ibHOMy 
3H3MeHMio Kpenocm GypwMwx nopOA- 3aTeM 
HSMepfleTcn HOBoe pea/ibHoe 3H3Mewne Mexa- 
HMnecKoft cxopocTM GypBHMfl. a no/ryMeHwoe 
peajibHbe 3H3m6hm8 KpenocTvi nopoA npwmi- 
Mae-rca 3a ee Ha*ia/ibHoe 3Ha**eHwe. 3Ha««eHi4e 
noxa3aTenfl Di, cooTBeTCTBytomee no/ryseH- 
HOMy 3HaneHMK> tcpenoCTtt nopoA". fl&nwrc* 
Ha HpBoe peanbHoe 3h3mchmb .MexaHMMecicoA 
CKOpoc™ 6y penvtst m noiiyMeHHoe sHaneHwe 
KpenocTM nopoAW cpaBHUBaercsi c ee 3Hate- 
HweM Ha npeAbtAyiueM mare noMcxa m t.a. 
TaKMM 06pa3OM> opraHW3yeTCJi noBTopnio- 
lU&iAcn i\MKn pa6oTt>t. npw 3tom c y BennMenvreM 
Kpenocm nopoAu pexcMMHbte rtapaMeTpu 
npouecca 6ypeHwn yBe/tvimiaaiOTCJi a«» o6ec- 
neMeHMR 33AaKHOA npovtaaoAMre/ibHocTM 6y- 
poaoro arperaTa, a c yMeHbiueHHeM Kpenocrw 
pexckiMHbte napaMeTpbi. necitonbico CHMmatoT- 
cfl, vro ysenHMMBaeT CToftxocTb nopOAOpa3pyr 
iuaK>iiiero MHCTpyMeHra w coxpaH»eT pa6oMMA 
pecypc 6ypoBoro arperaTa. 1 c.n.<t>„ 2 wji. 



6ypeHMR ropKbrx nopoA A"« 6ypoa3pwBHoro 
cnocoBa ropHwx pa6oT. 

HaBecTen cnoco6 pery/iHpoaaHMsi npo- 
uecca 6ypeHM» B3pwBHbix cxeamMH, roiopbtft 
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M3o6peTeHne othocmtca k 
KOHTporiK) \a ynpaeneHHK) npoueccaMU b ropHOM 
npoMbituneHHOCTH m npeAHa3HaneHO Ana 
onTM Musannn pewMMOB BpamaTenbHO-yAapHoro 

6ypeHnn ropHbix nopoA Ann 
6ypOB3pbiBHoro cnoco6a ropHbix pa6oT. 

MsBecTeH cnoco6 pery/inpoBaHun 
npouecca 6ypeHn« B3pbiBHbix cKBaacviH, 

KOTOpbJM 

o6ecneHHBaeT onTMManbHbtC^ pe>KHM 3a 
cMeT M3MeH©HHfl yrnoBofl ckodoctm 6ypoBoro 
MHcrpyMeHTa; 3HaMeHne stom BeniiMMHbi 
HenpepbiBHO M3MepH»oT nyTeM noACMeTa 
Hucna MMnyiibcoB, nocTynaiomMX 3a 
onpeAeieHHbifi npoMewyTOK BpeMeHu ot 
CecKomaKTHoro AaTHMKa, ycTaHoaneHHoro Ha 
Bany BpamaTena. 3aTeiw npon3BOAHTC5i 
cpaBHeHMe 3Totf qacTOTw c 3aAaHHOM m b i^enb 
ynpaBJieHnfl ABMraTeneM noAanM BbiAaeTca 
perynnpyiomee B03Ae«CTBne, KOTopoe 
CTa6miM3npyeT ymoByio CKOpocTb Bpaii^eHns 
MHcrpyMeHTa. 

HeAOCTaTKOM cnocoSa HBnaeTCfl to, hto oh 
npeAnonaraeT AeTepMMHMpoBaHHyio 
CBA3b Me>KAy MexaHM^ecKoft xapaxrepMCTviKOM 
npuBOAHoro ABuraTeriH noAaHM n c bo m cTBa m m 
6y- pwMbix nopoA; npM Mcnonb30BaHMH 
Apyroro npuBOAHoro ABMraTenn nnn npn cMeHe 
nopoA 3Ta cB«3b Hapyiuaercfl n onTMManbHbiM 
pe>KMM pa6oTbi He 6yAeT AocrnmyT. 

Bonee coBepiueHHbiMM HBnfliOTCfl cnocoGbi , 

B KOTOpblX ymOBafl CKOpOCTb 

BpameHMH m oceBoe ycnxiMe «annK)Tcn 
He3aBMCHMbiMH Apyr ot Apyra napaMeTpaMM. 
OupMa TaMpoK pa3- pa6oTana cnoco6 
perynwpoBaHHH npoL^ecca 6ypeHMH B3pbiBHbix 

CKB3JKMH, KOTOpbIM 

ooecnenMBaeT pau,MOHanbHbiM pe>KHM oypeHMfl 
3a cm©t M3MeHeHMq BennMUHbJ ycunun 
noAann b saBMCMMocTH ot HarpysKn Ha 
ABuraTerib Bpa- maTenfl 6ypoBoro MHCTpyMeHTa 
m ot KonnMecTBa BOAbi, pacxoAyeMoPi Ha 
npoMbJBKy cKBa>KMHbi. B npoLjecce 6ypeHMfl 
yrnoBa« CKOpocTb BpameHMfl MHCTpyMeHTa 
yBeriktMMBaeTCfl npn yBennMeHnn ckopocth 
oypennfl. npn chm- >KeHnn pacxoAa boaw 
yMeHbiuaeTCfl ycunne noAann MHCTpyMeHTa Ha 
3a6oM CKBaKMHbi n Hao6opoT. CucTeMa 
pearnpyeT Ha MSMeHeHne MOMeHTa Bpao^eHUfl 
oypoBoro MHCTpyMeHTa. (IpM yBennneHHH 
MoweHTa cHHxaeTCH ycunne noAann n 
Hao6opoT; 

HeAOCTaTKOM cnocooa flanaeTCfl 
HeBbicoKan TOHHOCTb cTa6nnM3aL^nn Harpy3KM 
ABnraTen« BpamaTenfl 6ypoBoro MHCTpyMeHTa n 
OTcyTCTBue AaHHbix no M3Hocy nopoAopa3py- 
luaioLnero MHCTpyMeHTa, KOTopufi 
BJiMneT Ha ocHOBHbie noKa3aTenn npoLjecca 
6ypennfl. 

UssecTeH TaiOKe cnoco6 

perynnpoBaHHfl npoL^ecca oypeHMn B3pbiBHbix 

CKBSDKMH, OCHOBaHHblM Ha KOHTDOJie MOIAHOCTM, 

3aTpaMMBaB- Motf Ha 6ypeHne, n3MepeHnn 
oceBoft Harpy3KM n ckodocth Bpau\eHvi9\ 
6ypoBoro MHCTpyMeHTa. Flpn 6ypeHHM Ha 
onpeAeneHHoft ckodoctm Bpau^eHMfl aoboa^t 
oceBoe ycnnne ao BenvmnHbi, npw kotodom 
noflBJinioTCfl MatccHMyMbi moluhoctm, T.e. 
noflBn«eTCfl cyxoe TpeHne, a 3aTeM nnaBHo 
CHWKaiOT oceBoe ycunne ao 

MCMe3HOBeHMfl 3TMX MSKCHMyMOB H 

npoM3BOA«T OypeHne Ha stom pe>KviMe. MTo6bi 
ooecneMMTb onmMajibHyto CKopocTb, 6ypeHne 
BeAeTcn Ha 

rpannue my6tiHbi npoMOKaeMoro cnon. 
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KOTopan 3aBMCMT ot oceBoro ycunnji Ha KopoHKy, 

HeAOCTaTKOM yKasannoro cnocooa 
flBJifleTCfl HeonpeAerieHHOCTb ycTanoBKn 

ycnnHfl noAann no MaKCMMyMy mou^hoctm, 
3aTpaMMBaeMow npn 6ypeHMM, mto 3aTpyAH«eT 
onTMMM3amiio pe>KMMa pa6oTbi. 

Han6onee 6jim3kmm k 3aj?B/i«eMOMy 
TexHHHecKOMy peujeHwo flBnneTcn cnoco6 
perynnpoBaHMfl Harpy3KM ABwraTerm BpamaTenn 

6ypoBoro MHCTpyMeHTa, ocHOBaHHbiM Ha 
onpeAeneHMM v\ cTa6MnM3ai4MM oceBoro 
ycMJiMa noAann MHCTpyMeHTa Ha 3a6oft. B 
npoLiecce 6ypeHMfl M3MepfltoTCfl MexaHMMecKan 
CKopocTb 6ypeHMH m MoiAHOCTb ABnraTenw, 
npMBOA«mero MacnoHacoc, no kotopwm 
BbJHMCTWMDTCfl yAenbHbie 3Hepro3aTpaTbi; Ha 
ocHOBaHMM BenMMMHbi yAenbHbtx 3Hepro3aTpaT 
onpeAen«eTC« ycTaBKa An« ycunMn noAaMM. 
3aAaHHoe 3HaneHMe Harpy 3km ABMraTenn 
Bpa^aTenfl cpaBHMBaeTcn c AeftcTBMTeribHbiM m 
no pe3ynbTaTaM cpaBHeHMfi M3MeH«eTC« ocesoe 
ycMJiMe noAaHM Ha 3a6ow. 

3tot cnoco6 npMHMMaeTcn 3a npoTOTwn. 

HeAocTaTKaMM cnocooa flBJineTCfl to, 
hto BWHMcneHne yAenbHbix sHeprcoaTpaT 
npoM3BOAMTcn c conbLUOM norpeujHOCTbto, 
nocKonbKy perynMpoBaHMe oceBoro 

ycMJiMfl ocyLi^ecTBJifleTcn APOccejiMpOBaHMeM 
Macna b niAPOCMCTe Me , nosTOMy saTpaTbi 
sneprMM Ha pa3pyiueHMe ropHbix nopoA He 
cooTBeTCT By jot MSMepaeMOM* (m MHTerpMpyeMoft 

BO BDeMeHM) MOU4HOCTM aCMHXDOHHOrO 

3/ieKTpoABMraTenfl, npMBOAnmero MacnoHacoc. 

Bee 3TO npMBOAMT K TOMy, hto Ann 

AaHHoro cnocooa M3MeHeHue cboWctb 6ypMMbix 
nopoA cna6o anMfleT Ha yAenbHbie 
3Hepro3aTpaTbi m aha coxpaneHMn 
npoM3BOAMTenbHOCTM OypoBoro CTaHKa npoLjecc 
Heo6xoAMMo BecTM Ha noBbiiueHHbix 
napaMeTpax, npMBOA^Li^Mx k 

MHTencMBHOMy M3HOcy 6ypoBoro MHCTpyMeHTa M 

6onbiuMM 3aTpaTaM sHepniM. 

flaHHbtft cnpcoO 3aTpyAHMTenbHo 
Mcnonb30BaTb npM oesntoAHoK pa3paooTKe 
none3Hbix MCKonaeMbix nocKonbKy npn 

3H3HMTenbHOft MHTeHCMBHOCTM M3HOCa 6ypOBOro 

MHCTpyMem-a Tpe6yiOTcn 6onbiuMe saTpaTbi 
BpeMeHM Ha era AOCTaBKy m 3aMeHy, hto 
CHkwoeT CMeHHyio npoM3BOAMTenbHocTb 
oypoBoro arperaTa. 

L4enbK> nacTOflinero m 3o6peTe h m h 
flBJineTCfl oCecneneHMe 3aAaHHoft cMeHHoft 
npoM3BOAMTenbHocTM 6ypoBora arperaTa 

npM MMHMManbHOM M3HOCe MHCTpyMeHTa. 

yKa3aHHan Ljenb AOCTMraeTcn TeM, 
mto b M3BecTHOM cnocooe, BKniOMaiOlAeM 
M3MepeHMe MexaHMMecKOM ckodoctm 6ypeHMfl n 
M3MeHeHMM oceBoro ycM/iMfl noAaMM Ha 
3a5oft, AononHMTenbHO M3MepnK>T nacTOTy m 
sneprMK) yAapoB kodohkm o 3a6oM cKBa^KMHbj m 
no BenMHMHe stmx napaMeTpoB m MexaHMMecKOM 

CKOPOCTM 6ypeHMH BblHMCJlflJOT KpenocTb 

nopoAbi, no KOTopoft ycTaHaanMBaiOT 
pai^MOHanbHbie sHaneHMfl pe)KMMHbix 
napaMeTpoB npoi;ecca 6ypeHM«. 

OnpeAeneHMe KpenocTM SypMMOM nopo- a^ 
no MexaHMMecKOM" ckodoctm 6ypeHMfl m 

COOTBeTCT By KXI4MX eft peXMMHUM 

napaMeTpaM (sHeprMM m HacTOTbi yAapoB 

KODOHKM O 3360M, ymOBOM CKOpOCTM BpaiijeHMfl 
KODOHKM M oceBOMy yCM/lMK) noAaHM Ha 3a6oM) M 
ycTaHOBKa pai^MOHanbHboc (Ann aqhhom 
KpenocTM nopoA) 3HaseHMM peKMMHbix 
napaMeTpoB no3BonneT b ycnoBMflx 6e3JiK>AHOM 
BbieMKn nojiesHoro MCKonaeMoro ooecneMMTb 
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aaflaHHyio npon3BOflMTeribHOCTb 6ypoBoro 
arperaTa, cHH3MTb m3hoc 6ypoBoro MHCTpyMema 
n coxpaHMTb paooHHM pecypc 6ypoBoro 
arperaTa. 

riocKoribKy KpenocTb HB/ifleTCfl 

OAHUM M3 OCHOBHblX CBOHCTB TOpHblX nopOA. 

BnnflMDii^Mx Ha npon3BOAHTenbHOCTb 6ypoBoro 
arperaTa, CTOMKOCTb kopohkm, Bn6paL^nio 
KOHCTpy kl^m ft m yAenbHbie 3Hepro3aTpaTbi, to ee 
onpeAeneHne no3BormeT BecTH npoLiecc 
6ypeHM« cKBaxHH Ha paMMOHaxibHbix peacMMax, 
hto cymecTBeHHO ynymnaeT 

TexHMKODKOHOMUMe- cKne noKa3aTenM npoi^ecca 
6ypeHH«. Bee onepai4nn no onpeAeneHMio 
KOopAnnaT tohkh 6ypeHM«, no ccopKe m 
pa36opKe 6ypoBoro CTa- Ba, no. Bbioopy 
napaivieTpoB pexcuwia 6ypeHH« aotdkhw 
ocyu4ecTBJiflTbc« b aBTOMaTMnecKOM pexcviMe. 
BypoBoB arperaT ocnainen 

TMAPonepc{)opaTopoM , npMBOAfliMUM b 
ABn>KeHne 6ypoBy»o KopoHKy m yAapHMKOM ada 
HaHeceHUfl yAapoB kodohkom o 3a6otf CKBajKUHbi. 
npn oTcyTCTBun ropHopa6oMero Bee cfcyHKi^M 
ynpas- neHUfl npoLjeccoM oypeHHH 
BbinonHPeT nporpawiMnpyeMbiCi KOHTponnep 
(riK). riocKoribKy npoi^ecc 

Bpau^aTenbHo-yAapHoro oypeHM* BecbMa 
cnoaceH, a ycnoBMH 6ypeHn« n cBOMCTBa 
6ypnMbix nopoA MoryT M3MeHnTbca b ujmpokmx 
npeAenax, to Ann o6ecneMeHM« saAaHHoro 
LjuKna pa6oT npoqecc oypeHUH cneAyeT BecTM 

T3KMM 06pa30M, MTOGbl 

CMeHHan npoMSBOAMTe/ibHocTb cocTaBuna 100 
m (HOMMHanbHafl CToiteocTb 6ypoBotf 
kodohkh). EcjiM npoi^ecc oypeHna BecTM npM 
HepaunoHaribHbix 3HaneHMflx pexMMHbix 
napawieTpoB (He cooTBeTCTByjomux cBoflcTBaM 

6ypHMblX nODOA), TO CTOMKOCTb KOpOHKM MOWeT 

yMeHbLUMTbcn , mto noTpe6yeT ee 3aMeHbi ao 
OKOHHa- hm« L^MKna paooT m 3HaMHTenbHoro 
pacxoAa BpeMeHu Ha aoctsbky u 3aMeHy 
cypoBoro HHCTpyweHTa. npn OTcyTCTBMH 
ropHOpaooMero OyHKi^nw onpeAeneHMH cboActb 
6ypniwbix nopoA m ycTaHOBKn paijMOHanbHbix 
3HaMeHnCi pe- >KMMHbix napaMeTpoB B03no>KeHbi 
Ha nK. 

CymHocTb npeAnaraeMoro cnocooa 
saKnioMaeTCfl b tom, hto l~IK no BeriMHUHaM 
MexaHMHecKofl ckodoctm oypeHMH m 
pe>KMMHbix napar/ieTDOB onpeAenneT 
cf)aKTMMecKyK) KpenocTb 6ypMMbix nopoA m 
ycTaHaBJiMBaeT pai^noHaribHbie pe>KMMHbie 
napaMeTpbi, T.e. MUHMMaribHO B03MOXHbie nx 
3HaMeHMfl, oGecnennBaiomMe HOMnna/ibHyK) 

CTOfiKOCTb 6yDOBO« KODOHKM (100 M) npM 
3aAaHHO« CMeHHOM npO- M3BOAMTefIbHOCTM 

6ypoBoro arperaTa. MuHUMa/ibHo bo3MO>kh we 
ypoBHn pe>KMMHbix napaMeTpoB ooecneHMBaioT 

•MMHUMaJlbHblM M3HOC 6ypOBOM KODOHKM H 

coxpaHneT pa6oMwii pecypc 6ypoBoro arperaTa. 

ABTOpaMU He o6Hapy>KeHo peiueHUM, 
o6naAaioiAMx np^3HaKaMH. cxoAHbiMM c 
oTnwMHTenbHbJMu npn3HaKaMH 
npeAnaraeMoro petueHun, Ha ocHOBaHHM Mero 

MO>KHO CAe/iaTb BblBOA O COOTBeTCTBMM 

npeAnaraeMoro peuueHna KpnTepnio 
cymecTBeHHbie oT/iMHun. 

Ha 0nr. 1 M3o6pa>KeHa 6noK-cxeMa 
ycTDOMCTBa Ann ocyu^ecTaneHna yKa3aHHoro 
cnocooa; Ha c})nr. 2-anropnTM paooTbi 

yCTDOMCTBa. 

BnoK-cxeMa BKniOMaeT napy 

KOpOHKa-3a60M CKBa>KMHbl 1, ASTMHKM M 

exa h MHecKovi ckodocth 6ypeHM« 2, MacTOTW 
yAapoB kodohkm o 3a6o« CKBaxwHbi 3, aHeprvin 
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yAapoB kodohkm o 3a6ow cKBa>KViHbi 4, oceBoro 
ycminfl noAann Ha 3a6o£i 5, ymoBotf ckodoctm 
BpauneHMH kodohkm 6 m pepynflTopbj; yrnoBoft 
ckodoctm Bpau^eHMfl kodohkm 7, oceBoro 
ycM/iMfl noAaHM Ha 3a6oM 8, OHeprMM yAapoB 
kodohkm o 3a6o« CKBa>KMHbi 9 m MacTOTbi yAapoB 
kodohkm o 3a6oR cKBaxMHbj 10, KpoMe Toro, B 
cxeMe MMeioTCfl a^thmk KpenocTM nopoAbi 11, 
6ypoBO^ arperaT 12 m nK 13. 

.flaTMMK MexaHMHecKort ckodoctm 6ypeHM« 2 
BbinonHeH Ha ocHOBe BbnoiKwaTenfl 
noBOpoTHoro AMCKpeTHoro 

<t>OT03JieKTpMHecKoro nflO-5 (BaiuKMpcKoe no 
3neKTpoannapaT); asthmkm nacTOTbi m SHeprMM 

yAaDOB KODOHKM O 3360M CKBaJKMHbl 3 M 4 

Bbino/ineHb) Ha ocHOBe A^THMKa Bn6pai_\nM TMna 
AHC (3a boa reocf)M3MHecKMX npMOopoB, T. 
JlbBOB); AaTHMK oceBoro ycuriMH na saooB 5 b 
KanecTBe ocHOBHoro 3/ieMeHTa coAep>KMT 
MaHOMeTp TMna M3fl (no TennonpMDop, r. 
Menj?6MHCK); abthmk yrnoBofl cKopocTM 
BpaiAeHMW kopohkm 6 BwnonHeH Ha 6a3e 
TaxoreHepaTopa TMna nn3-fl1 (no ToHnpM6op, 
r. CapaHCK). 

B KanecTBe perynnTopoB ymoBOM 
ckopoctm BpameHiifi kopohkm 7, oceBoro ycunun 
noflann Ha 3a6oM 8. aHeprnw yAapoB kopohkm 
O 3a6oM ckbeokmhn 9 m HacTOTbt yAapoB 

KOPOHKM O 3aOOfi CKBa)KMHbl 10 MCnOflb3yK)TCfl 

rMApopacnpeAeriMTeriM c 
nponopi^MOHanbHbiM sneicrpMMecKMM 
ynpaB/ieHMeM TMna PR (no X3M3, r. XapbKOB). 
flaTHMK KpenocTM nopoAbi 11 opraHM3yeTCH 
nporpaMMHO b nporpaMMMpyeMOM KOHTponnepe 
13. BypoBofi arperaT 12 BbinonHeH Ha ocHOBe 
rMAPonep4>opaTopa rBr-1 80/250. 

Cnoco6 ocymecTBTifleTCfl b 
cneAyfoi^eM nocneAOBaTenbHOCTM. nocne 
OKOHnaHMfl npoL^ecca 3a6ypMBaHMW c aneMeHTa 
KODOHKa-3aOOp1 CKB3>KMHbl 1, Ha astmmk 
MexaHMMecKOM ckodoctm 6ypeHM« v, a na 

A3TMMKM 3, 4, 5 M 6 

- cMma/ibi MacTOTbi yAapoB kodohkm o 
3a6oPi CKBa>KMHbi, SHeprMM yAapoB kodohkm o 
3a6oM CKBa>KMHbi, oceBoro ycMjiMfl noAaHM Ha 
3a6oM m ymoBOM ckopoctm BpameHMH kodohkm 
cooTBeTCTBeHHo . Ha ocHOBaHMM anpMopHofi 
MH<4)OpMaUMM O CBOMCTBaX 6ypMMbix 

nopoA nporpaMMMpyeMbift KOHTporinep nK 13 
nocbinaeT pery/iHTopaM 7, 8, 9 m 10 cMrHanw, 
nponopi4MOHanbHbte HaHa/ibHbiM 

3HaMeHMHM De>KMMHblX napaMeTDOBI HaCTOTbl 
yAaDOB KODOHKM O 3aOOM CKBa>KMHbl, SHeprMM 

yAapoB kodohkm o 3a6o« CKBa>KMHbi, oceBoro 
ycMiiMfl noAaMM Ha 3a5oM m yrnoBoi^ ckodoctm 
BpaiueHMJi kodohkm, a peryriflTopbi 7,8, 9 m 10 
ycTanaanMBaiOT c o otb eT cTBy io uhm e 3 h 
an.e h m « pe>KMMHbix napaMeTpoB Ha 6ypoBOM 
arperaTe 12. KpoMe Toro, b naMATM nK 13 
xpaHMTca BenMMMHa , paBHaw npoM3BeAeHMK> 
KpenocTM nopoAbi Ha BenMMMHy MexaHMMecKOM 
ckodoctm 6ypeHM«. nonyneHHafl npM 6ypeHMM 
npeAbiAyiMeM ckbsokmhu mjim 3ano>KeHHa5i b 
naMflTb R K 13. (P fH VH). 

HaManbHbie 3HaHeHMfl KpenocTM 6ypMMoPi 
nopoAbi pe>KMMHbix napaMeTpoB, paL^MOHanbHbix 
Ann AaHHO^ nopoAbi, M3aneKaK)TCfl M3 naMATM 
nK 13, KyAa ohm 6binM 3aHeceHbi no 
pe3ynbTaTaM 6ypeHM« npeAWAyiAeM CKBaxMHa 
mjim M3 nporpaMMbJ, ecriM cKBaxMHa b AaHHwx 
yenoBMnx GypMTcn 

BnepBbie.: .-h :. . :: 

CpaBHMBaa nojiyneHHue 3HaHeHMsi 
m ex a h mm eexo R ckodoctm 6ypeHMfl vp c 
HananbHbiM 3HaneHMeM YH, flK 13 nenaer 
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3aKnHDHeHMe O COOTBeTCTBWI BenMHMHbl 

KpenocTM nopoAbi npuHATOMy 3HaMeHwo. Ecnw 
3HaneHMe MexaHUMBCKow cKopocTH 6ypeHHfl He 
coBnaAaeT c HaManbHbiM, hto yKa3biBaeT Ha 
OTJiMMne KpenocTH nopoAW 6t npiiHAToro 
HaMaxibHoro 3HaMeHHfl , to riK 13 Ha ocHOBe 
hobwx cpaKTMMecKvix ^aHHbix onpeAermeT 
pea/ibHoe 3HaneHne KpenocTM oypHMbix nopoA h 
nocunaeT perynflTopaM 7,8,9 h 10 cMmanbi, 
nponopi^noHanbHbie patji/iOHajibHbiM 3HaMennflM 
(Ann flaHHOtf nopoflbi) pex<MMHbix napaMeipoB: 
ymoBoPi ckodoc™ BpameHMfl KopoHKH,,oceBoro 
ycnjina noflaMn, 3Heprnn h MacroTbi yAapoB 

KOpOHKM O 

3aOOfi CKBSDKMHbl. 

(frnpeAe/ieHwe pauMOHaxibHbix 
napaMeTpoB pencil Ma oypeHi/m 

COOT BeTCT By K)LHHX MUHMMyMy M3HOCa KODOHKM 

npn saAaHHOrt npon3BOA eribHOCTM 6ypoBoro 
MOAynfl Ann BpamaTenbHo-yAapHoro oypeHHH 
onupaeTCfl Ha cneAyioLHne nono>KeHi/ifl h 

3aKOHOMepHcxrrn , 

Ha OCHOBaHMM HHc£opMai4Wi o 
noKa3aTen«x npoqecca 6ypeHnn h cboActb 
6ypkiMbix 

nopoA, nonyHeHHwvi npn 6ypeHnn 
npeAbiAyiMux ckbcOKMh b nawmTb (IK 13 
BBOAflTCJ? cneAyioiMHe AaHHwe: f - KpenocTb 
oypiiMboc 

nopoA m cooTBeTCTByK)inne efi onTMMaxibHbie 
(no MMHHMyMy M3Hoca m 3aTpaTaM OHeprnn 

Ha 6ypeHne) napaMeTpw pe>KvtMa oypenkm, 

BbiHucneHHbie no BbipaxeHMHM: 
P . 

17-0,2f, 6 :Jf MO; 33 -1,83f, 10 f 
16; 8-0,25f. f 16: 

K) uj, 52.1-0.1973 

.1-f(45 + a)AyK9,8+0,036a) f; 

(1) 
15 

ny 

200-1 ,6a 

(r+mw) 

rAe P - ycunwe noAaMU kodohkm Ha 
3a6ofi CKBa>KHHbj, kH;v 

co-yrnoBa« cKopocTb BpameHMfl 
kodohkh, paA/c; :;. ;;.. : - . ;;. Ay - 

SHeprMH oAHoro yAapa kopohkm o 3a6ofi 
cKBa>KHHbi l A*c; 

fly - MacroTa yAapoB kopohkw o 3a6ofi 

CKBa^KMHbJ, Rj; 

f - KpenocTb oypuMofi nopoAbi no 
hi Kane npocj). M . M X! poTOAbfl KOHOBa ; a - 
a6pa3MBHocTb nopoAbi, Mr. MexaHi/mecKaa 
CKopocTb Anfl yAapHo-BpaoiaTeribHoro 6ypeHnn 
onpeAenweTCfl no Bbipa- aceHMfo: 

35 

3Ayny d2f 
(2) 

rAe d - AnaMeTp kopohkm, mm; 

V-MexaHkNecKafl CKopocTb 6ypeHn«, 
m/mmh. BennMUHa noKa3aTenn D, 
xapaKTepvi3yioLJ4afl nopoAbi npH HananbHbJx 
3HaMeHMflx peKMMHbix napaMeTpoB, 
onpeAen«eTC« no BbjpaxeHWo: 

45 

O-thYh 
(3) 

Ana Ka>KAoii Kpenocm nopoAbi m 
BHOCMTCfl b naM«Tb nporpaMMHpyeMoro 
KOHTponnepa nK 13. 

nocne OKOHMaHun npoijecca 
3a6ypnBaHM5i (IK 13 noAaeT perynaTOpaM 7,8,9 
m 10 CMmanbi Ha ycrraHOBicy HaMaxibHbix 
SHaweHMw" pe)KMMHbix napaMeTpoB; nocne Toro, 
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KaK AaTMHKM pe>KMMa 6ypenn« 3,4,5 m 6 yxswcyT, 
mto peanbHbie 3HaweHMH peacwMHbix napaMeTpoB 

COOTBeTCTByiOT 3aAaHHblM, 

npon3BOAHTcn M3MepeHwe peanbHoro 3HaMeHnn 
MexaHMMecKoCi ckodocth 6ypenn« m cpaBHeHne 
ee c HaManbHbiM 3HaMeHneM. ripn 
M3MeHeHnn cbomctb 6ypnMbix nopoA (KorAa 
pea/ibHaw KpenocTb 6ypnMbix nopoA OTnuMaeTcn 
ot 3aAaHHO^) MexaHMHecKa« cxopocTb 6ypeHM« 
OTfiMMaeTC« ot HaHanbHotf BenuMMHbj. 
DK 13 onpeAenfleT HOBoe peanbHoe 3HaMeHne 
KpenocTM nopoAbi no Bbipa>KeHHK>:5 

fD thYh 

TP 77 - T - « 

VpVp 

(4) 

rAe fp - peanbHan KpenocTb 6ypt/iMbix nopoA 
b HacToniAMw MOMeHT BpeMeHu; 

Vp - peanbHoe 3HaMeHne 

Mexani/mecKotf ckopoctm 6ypeHn«. 

nocne onpeAeneHun peanbHofl 
KpenocTH 6ypnMbix nopoA fp l~IK 13 3aAaeT 
peryriflTopaM 7, 8, 9 h 10 paL^MOHanbHbie 
3HaneHMfl pe>KHMHbix napaMeTpoB co, P, Ay, 

ny B COOTBeTCTBHH C CMCTeMOB (1). KOTOpbie 

o6ecneMMBaK>T 3aAaHHyio npon3BOAHTeribHOCTb 
6ypoBoro arperaTa npn MMHMMaribHbJX 

3HaHeHMflX pe>KMMHbIX 

napaMeTpoB m cooTBeTCTBeH ho 

MHHMMaJlbHOM H3HOCe 6ypOBO^ KOpOHKM 14 

coxpaHeHHH paooMero pecypca 6ypoBoro 
arperaTa. TaKWM o6pa30M, opraHM3yeTcn l^mioi 
paooTW cxeMbi: no nonyneHHOMy 3HaneHMK) 
KpenocTM nopoAbi f 3a- pjanoT pe>KMMHbie 
napaMeTpbi (P, b). Ay, ny, D), nsMepniOT 
4>aKTMHecKoe 3HaneHMe 

MexaHHHecKoft" ckodocth 6ypeHna vp,1 
3HaneHne noKa3aTenn O, sanoMHeHHoe Ha 
npeAbiAyu^eM quicne, AeriflT Ha cjDaKTvmecKoe 
3HaMeHne ckopoctm 6y- peHUfl Vp n tskhm nyTeM 
onpeAeriflHDT KpenocTb nopoAbi f. L4mkti 
onpeAeneHun KpenocTM nopoAbi 
ocyiAecTBTiBeTcn HenpepbiBHo; 
M3MeHeHne pe>KViMHbix napaMeTpoB 

npoM3BOAHTcn TonbKO npn nsMeHeHMH KpenocTM 
nopoAbi. 

flnfl noflCHeHun n3no^ceHHoro 
cnoco6a npuBeAeM npuMep. B naM5iTb nK 13 
BBeAeHw 3H3MeHM5i pe>KMMHbix napaMeTpoB kl 
noKa3aTene« npoL^ecca 6ypeHH«: f, ny, (a, P, 
v, Ay, D. a, nonyMeHHbix npn pa6oTe oypOBoro 
MOAyrifl na a^hhom m ecro po>KAe hum (cm. 
Ta6jinuy). 

npeAnono>KMM. hto npn 6ypeHHH 
npeAbiAyiMew cKBa>KMHbi KpenocTb nopoAbi 6bina 

paBHa 8, MaiUMHa 3aAaeT HaMaribHbte 
3HaHeHnn pe>KViMHbix napaMeTpoB, 

cooTBeTCTByio- mne stom KpenocTM nopoAbi: ny 
56, Ay 110, Of 17,7, P - 15 n H3MepneT 
cj>a kt mh ecKy jo CKopocTb 6ypeHHfl. Ecnn KpenocTb 
nopoAbi omnHaeTc« ot npuHAToro 3HaMeHMB, 
to pearibHafl MexaHUMecKan CKopocTb He 
6yAeT cooTBeTCTBOBaTb 3HaqeHHio, 

3anaceHHOMy b naMwrn MaiunHbi (1, 14); 
npeAnonojKMM, mto peanbHa5i CKopocTb vp 
0,76, TorAa 3naMeHvie BennMUHbi D, 
cooTBeTCTByKDu^ee Kpenocru nopoAbi f - 8, 
noAeriBT Ha peanbHoe 3HaMeHne 
Me- xaHMHecKOM ckopoctm 6ypeHM« w 
nonynafOT peartbHyK) KpenocTb nopoAw D 9,12, 
vp 0,76; fp 9,12/0,76 12, floACTaBMB B (2) 
3HaMennfl peKMMHbix napaMeTpoB, oTBeMaiou^wx 
ABeHaAUaToii Kpenocru nopoAbi; fry-48, Ay 
1 60. d 45 (AMaMeTp kodohkm). nonyMWM 
3HaMeHne MexaHMMecKoft ckodoctm 6ypeHnn 
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0,948, mto cosnaAaeT c AaHHbiMH, 
HaxoA«u4MMMCfl b naMflTM flK 13. nonyMeHHoe 
3HaMeHne MexaHMMecKofi ckodoctm (npn 
napaMeTpax f 12. ny 48, Ay 160) 
cpaBHMBaeTcn c AewcTBHTenbHUM ee 
3HaMeHMeM m tsk flanee. 

ripeAnojio)Kvi m renepb mto 6y poBan 
KopoHKa nepetuna b 6onee Mflrxyio 
nopoAy, w cKopocTb 6ypeHnn noBbicmiacb: Vp 
1,6; AeneHne npeAbiAymero SHaMenwn 
noKasaTenn D 1 1 .4 (Ann KpenocTM n6pOAbi f - 
12) Ha pea/ibnoe sHaneHne MexaHWMecKow 
CKopocTH AaeT f 11,4:1,6 7, T.e. nopoAa 
cxxjTBeTCTByeT ceAbMO^ KpenocTM; h F1K 13 
ycTaHaBriMBaeT napawieTpbi pe>KMMa 6ypeHnn: 
ny 58, Ay « 98, a 18,7, P 15,2; 3HaneHne 
CKopocTH, BbiMncneHHoe no cfcopiuyne (2) AaeT 
BennMUHy: Vp 1,2. Ta kw.m oapa30M, npu 
yBennHeHMM KpenocTH nopoAbinK 13 
ycTaHaBnuBaeT 6onee BbicoKwe pe>K wwiHue 
napaweTpbi Ann n oaa® P>Ka Hun MexaHkmecKoB 
ckodoctm 6ypeHnn (ooecneHeHMe 3aAaHHofl 
npon3BOAHTenbHocTM oypoBoro MOAynn), a npu 
CHWKeHMM Kpe- nocTM nopoAbi - CHUJKaeT 
ypoBeHb pe>KHMHbix napawieTpoB (Ann 
noAAep>KaHMfl saAaHHofi ctoBkocth 6ypoBow 
kopohkh h coxpaHeHun paooMero pecypca 
KOMnneKca). Cnocoo" 

4)yHKqnoHnpoBaHHfl npeACTaaneH Ha 

6noK-cxeMe, $>v\r. 2. . - . . , ;.;: .C;; v - :: -:: 

TaKMM o6pa30M, AononHHTenbHoe 
n3MepeHne nacTOTbi m 3Heprvin yAapoB kodohkm 
o 3a6ow CKBaxcwiHbi m onpeAeneHne no 
hum h MexaHwnecKofl ckodoctm 6ypeHi/in 
KpenocTM 6ypnnbHbix nopoA, no KOTopofi 
ycTaHaannBaioT pai^MOHanbHbie 3HaneHM« 
pe>KMMHb!x napaMeTpoB npoi^ecca oypeHMn, 
ncoBonneT o6ecnesnTb 3aAaHHy»o cwieHHyfo 
npon3BOAHTenbHocTb 6ypoBoro MOAynn npu 
MUHkiManbHOM M3Hoce MHCTpyMeHTa. 

<t>opMyn a M3o6peTeHMn 

Cnoco6 perynnpoBaHun npoijecca 
6ypeHMA ropHbix nopoA, BKnioMaK)U4M« 
M3MepeHne MexaHimecKotf CKopocTH 6ypennfl v, 
M3M6H&HMO oceBoro yen/inn noAann Ha 3a6ofi, 
OTnu-naioiAHMcn TeM, hto, c L^enbK) 
noBbJiueHUH npon3BOAiiTenbHOCTn 
Bpaii4aTenbHo-yAapHO- ro 6ypeHnn, 3aAaiOT 
cpeAHee 3HaMeHne a6pa- 3hbhoctm 6ypnMbix 
ropHbix nopoA, M3MepnT HacroTy m aneprmo 
yAapoB kopohkm o saoofi, 3aAaiOT SHaMeHne 
napaMeTpa O Ann KawAofi KpenocTM nopoAW, 
onpeAennioT Teicyi^ee 3HaMeHne KpenocTH 
cypwMoB nopoAbi, KaK OTHOiueHue D/v, no 
KOTopotf onpeAennJOT h noAA e p>xvi Ba jot 
paunoHanbHbie sHaMenun 
napaMeTpoB npoi^ecca 6ypeHnn. 

PaL^noHanbHNe 3HaMeHnn pe>KviMHbix 
napaMeTpoB npcmecca 6ypeHi*n 
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OopMyna M3o6peTeHna: 

<t>nr. 1 

(M A M A H O J 
± 

r-1- YcTaHOB MTb HaMaxibHbie Pe ToMHbie 
napaMerpbi fn 

M3MepeHne nnexaHMMecKan 
CKO pOC rnn 
CypeHMfl Ifa 

&bwnc+eHne k pe no c tm nopoAb/ TP 
1 

r-5- BbiA©3e Hue 
i^e/i.ou BeJMzuHbtfp 
y CTAHOBnTb 
pexcviMHbie 

napaweTpu 
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